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The Invention oonoBms a deyioe chamdcriaed in that it compriset: a flexiUe and inflatable tubular sleeve (2). tidially expansible by 
the effect on an imenial presmt (P) geneiited by a fluid; a aeries of rinc-du^ elemenli (3) Ukewlie ndiaUy expansible and endoslng 
said ikeve (2) by being ^md from one aaodier, said elemcals (3) bdng made cf an inttiaay flexible material, but capable of being 
hanlencd by polymerisation; a tiAular filtering cover (4). endosing die series of ring-shaped elemeals (3). and also ndiatty expansible; 
means for polymerismg said ring-shaped elemenu (3) when die sleeve u inflated; said alceve bohig detachable from the flliering cover 
(4) and from the polymerised ring-shaped ekmeats (3). alter it has been deflated. The hweiMion Is tueful for fixing a filler in a wdl. in 
psfficulsr an oil well, to pievent the inflow of sand paiticfes into the wdL 

(57) Abrigtf 

Ce disposltif est fcmaiquable en ce qu*il oompread: on manchon tubulaiic souple et gonflable (2), ndislement expansible sous I'eftet 
d'une pieuion Interne (F) gdnMe par on fioide; une s6rie d*a6ments snnolatres (3) 6galement expansibles ndialemcnt et qui enfowent 
ledH manchon (2) en Aim dcands ks una dea anhea. ces ei6nienti (3) 6tant coostitu^a en une matite iaitialement souple. mais durcissable 
par polymarisation; uoe eaveloppe flltrwiB bMaire (4), entounm k sMe d'aUmeats ammUuits (3), et Element expmible ndiaiement; 
des moyens pour polymdriser leadlls Giamm innnlaires (3) locsque fe manchon est gonfld; ledit manchon <tant dftacfaaUe de I 'enveloppe 
fi]tnnle(4)etdesiianentsannu]afae8(3)pdlymMda,apitedeg0B^ Mise cr place d'imflliie dam vi puils, nolammcntpdinlier.ptnr 
empteher I'amvde de paiticules de sable dans le puiia. 
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DISPOSITIF DE MISE EN PLACE D'UNE ENVELOPPE FILTRANTE 
A L'INTERIEUR D»UN PUTTS 

La pr^sente invention conceme un dispositif de mise en place d*une 
envdoppenitranteiL rint6rieur d'un puits, notamment d*un puits p6tix>lier« et plus 
pr6cis6n)ent h 1 *int^rieur du chemisage de oonsolidatioo du puits. 

Dans un puits de production pdtroli^re, au niveau de la region du sous-sol 
5 qui contient les hydrocaibures - couramment appel6e *'r6servoir'* - ie chemisage qui 
constitue la paioi proprement dite du puits prfsente des perforations par lesqudles les 
hydrocarbures peuvent p^ntoer^ TintMeurdu puits. 

lis sont vdhicul6s ensuite vers la surface (t£te de puits) k travers un tube 
coaxial au chemisage, et de plus petit diam^tre. 
10 Le centrage et I *6tanchfit6 dc ce tube - qu*on appeiera ci*apr^ ^'tubing de 

production^- dans le dKmisage sont r€alis6s au moyen d'un obturateur, couramrhent 
d^gD6 par le terme angjais "packrr^. 

II est assez oourant que des particules de sable soient emraln6es par les 
hydrocarbures liquides, du reservoir k I'intdrieur du puits, k travers les perforations du 
15 chemisage. 

C*est notamment le cas lorsqu*on a affaire k des r6serv(Hrs gr^eux non 
consolid6s. des reservoirs k faible dmentation ou k faible profondeur. 

Ced peut ^galement arri ver avec des puits dont le d^ t est 61ev6, ou en cas 
d*arri v6e d*eau due k la depletion du r6servoir, et pour d'autrcs raisQns. 
20 Le transfer! de sable dans le puits pose des probltoes importants sur le 

plan technique, car il pr^sente un risque d'obstniction du puits et de dffaillance des 
equipements de fond, ce qui entrdine bien 6videmmmt une baisse de {Hoducti vit£. 

De plus, les particules de sable provoquent une Erosion des difT^rents 
mat£riels mises en oeuvre, ce qui augmente les coOts d'entretien du puits. 
25 Pour rdsoudre ce problteie il est connu de recourir k des cr^pines 

mdtalliques tnstall6es, smt avant la mise en production du puits, sent nprhs la mise en 
production, quand le puits vieillissant se met k produire du sable. 

Par construction, le diam^tre ext6rieur de ces cr6pines est proche du 
diamtoc intdtieur de la paroi k tratter. 
30 Quand les cr6pines sont install^ avant U mise en production du puits, 

elles sont pr€vues dans ratchitecture du puits ; leur mise en place ne pose done g6n6rale- 
ment pas de probltee, car elle est effectu^ avant 1 'installation du "tubing d production*'. 
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La pr^sente invention n'a pas pour vocation de se substituer k ces 
techniques connues. 

Quand les cr^pines doivent ttre positionn6es apris la mise en pnxiuction, 
le probltoie est plus complexe. En efTet, d*une part les puits n*om souvent pas 6i6 
5 dessin^ pour recevoir ce ^pe d*6quipeixient et d*autre part Ic ^bing de production**, du 
fait de son fedble dtamfctie. empSche. sans son retrait, Tinstallation de la crfpine. 

De plus, les puits ne sont g^^ralement pas recdlignes, ce qui rend difTicile 
la descente dc crfpines m^talliques longues et fragiles. 

Bien ^videmment, les dimensions intirieures et extAieuies de ces cifpines 
10 in6talliques interdit toute pose d*tine cr£pines au travess d*une cr6ptne d6j^ pos6e, ce qui 
limite fortement leur utilisation. 

La pi^sentt invention vise & pallier ces difficult^s en proposant un 
dispositif de mise en place une enveloppe fdtrante ^ Tintdrieur du chemisagc. le dispo$itif 
6tant ainst con^u que la mise en place puisse se faire ^ txavers le tubing de pioduction et, 
IS iecas£di6ant,^traversdesfiltresd6ji en place. 

Get objectif est atteint. confonn^ment 1^ Tinvention, gr&cc au fait que le 
. dispositif comprend : 

- un manchon tubulaire souplc et gonflable, ladialement expansible sous 
Teffet d*une pression interne g6n6r6e par un fluide ; 

20 - une s^rie d'dldments annulaires ^galement expansiUes ladialement et qui 

- entourent ledit manchoo en itanl axialement tout£s les uns des autres, ces 61€ments <tant 
oonstitu6s en tme matito initiaiement souple, roais durdssable par polymerisation ; 

- une envelc^pe flitrante tubulaire - ^ventuellement oonstitu^ de plusieurs 
tronfons indcpendants - entourant la seiie d*d6ment5 annulaires. et ^galement expsuisible 

25 ladialement; 

* des moyens poiu- polymdriser lesdits 616ments annulaires lorsque le 
manchon est gqnn6 ; 

ledit manchon 6tant detachable de Tenveloppe filtmnte et des elements 
annulaires polymerises, aprte degonflage . 
30 Par allleurs selon un certain nombre de caracteristiques additionnelles non 

limitati ves, de 1 'invention : 

- lesdits elements sont polymerisables ^ chaud par effet Joule, au moyen 
de resistances chaufTantes noyees dans le manchon ; 

- lesdits elements annulaires sent loges dans des gorges roenagees dans la 
35 paroi exteme du manchon. 1 'ensemble ayant une forme cyltndrique ; 

-r I 'ecaxtement mutuel des dements annulaires est sensiUement supifirieur k • 
leur dimension axiale ; 
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- Tenvdoppe nilnmte est fom6c de fits tressds qui autorisent sa rdtraction 
axiaie au cours de son expansion radiale ; 

- rcDvdoppe nitrante est constitute d*une ou piusieuis reiiille(5) souple(s) 
et penn6able(s) enroul6e(s) sur eUe(s) -inteie(s) pour rornier un tube non fenn^ ; 

5 * Tenveloppe nitrante est constitute de plusieurs feuilles souples et 

penn^bles qui sont dntrto et fixies k la ptiiphMe des dements annidaires de fagon k se 
feoouvrir partiellement, k la maniire de tuiles. 

- I'envdoppe filtrante est subdivis6e en plusieurs tron9ons indtpendants 
plac^ bout h bout, et doot les zones d'extx^mitt chevaudicnt lesdits 616ments annulaires. 

10 D*autrBS caracttristtques et avantages de Tinvention apparattront de la 

descripdon et des dessins annexes qui en reprfsentent, k dmfde titre d*exemples non 
limitatifs. des modes de r6alisadon possibles. 
Sur les figures : 

- la figure 1 est une vue sch6mattque, en coupe axiale, d'un puits pttrolier 
15 que Ton souhdte garnir d'uneenveloppe filtrante ; 

- la flgure 2 reprtsente, toujours en coupe axiale, un diqxsitir conforme k 

Tinvention ; 

- les figures 3 et 4 repr^entent, tr^ schtmatiquement, Fenveloppe 
nitrante dont est pourvu le dispositif de la flguie I, respectivement avant et apits son 

20 expansion radiale; 

- les figures 5 It 10 sont des schdmas reprdsentant les dilKrentes Stapes de 
mise en friace de !*envdoppe filtrante dans le puits k Tatde de oe dispositir ; 

- les figures 1 1 et 12 reprfsentent tr^ schdmatiquement, et en perspective, 
une premiere ^'ariante de I'envdoppe^ respectivement k V6tBt radialement non expanse et 

25 expans6 ; 

- la figure 13 est une vue similaire de celle de la figure 1 1, qui repr^nte 
une seconde variante de Tenveloppe filtrante. 

- la figure 14 est une vue en demi-coupe axiale. qui montre un mode de 
realisation possible de Tenvdoppe, compost de plusieurs trongons indtpendants. 

30 Sur la figure 1 on a d&ign6 par la rtftenoe C le diemisage du puits. par 

la rfiKrence T le tubing de production, par la r^Krence OH 1 *olMurateur (ou ''packer*') qui 
assure son centragc dans ie puits, par TP la t6te de puits ou se trouvent les 6quipements 
de surface, et par R le r6senroir. c*est & dire la zone de sous-sol dans laqudle se trouvent 
les hydrocarbures k extraire. 

35 Au niveau du r&ervoir le diemisage C est percd d'une multitud de 

perforations A par lesquelles se fait I'entrte des hydrocarbures dans le puits, comme 
symbolts6 par les fl^es i. 
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Lorsqu'il se pose un proU^mc d*arriv^ de sable il est souhaitable de 
gamir d*un flltre la portion du chemisage situ6 dans cette zone, de mani^ k eihp&cher le 
passage des particules de sable k travels les perforations A. 

Bien entendu, la porosit^ du filtre doit 6tre adaptde h la granulom^trie du 

5 saide. 

Le chemisage C et le tubing de production P sont. par exemi^er des tubes 
cylindhques en ader. 

Le diamfeur D du chemisage est sensiUement |rius grand que le diam6tre 
Do du tubing de production. 
10 A dtre indicatif. Do est par exemple oompris entre 50 et 1 10 mm, tandis 

que D est compris entre 54 et 1 60 mm. 

L'objcctif de Tinvention est de ganitrd*un ^I6mcnt filtiant la portion du 
chemisage situ6e au niveau du reservoir R sans avoir k enlever le tubing de pixkluction T. 

L^dispositif repr6sent£ it la figure 2 permetderfaliser cette op6ration. 
1^ Ce dispositif» r6f6renc6 1 , a une fonne g^nfralement cylindrique, avec une 

extr^mitd libre 12 en fonne d'ogive. C*cst cetlc exui£mit^ qui est destin^e k etie dirigde 
vers le fond du puits lorsque le dispositif est utilisd 

Le dispositif est fix^ k Textr^mit^ d'une tige de commande 10, par 
rinterm^iaire d*un oigane de raccocdement 1 1. 
20 La tige 10 est tubulaire, et est adaptdc pour amener un liquide sous 

prcssion» par exemple de i'eau et/ou des hydrocarbures pomp& dans le puits, & rint6rieur 
du dispositif, et plus pr^is^ment k Tint^rieur du manchon creux 2 qui sera d€cnl plus 
loin. 

Dans un mode de realisation possible, la tige 10, qui remonte jusqu'i la 
25 tetc de puits, a pour fonctions de guider le dispositif pendant sa descente ou sa remontfe, 
d'amencr un liquide sous pression de la surface jusqu*^ Pintirieur de dispositif, et 
oomporte des cables d*alimenUtion ^lectriques. Ceux-ct sont symbolisms par une ligne 
pointillde rdfdrenc^ 100. Lcur fonction scraexpliqu6e plus loin. 

Selon une variante, la tige 10 pent 6tre connect^ k un outil adapts 
30 pennettant de pomper le liquide du puits vers Pint^fieur du dispositif, ledit outil 6tant, lui, 
reli6 ^ la tgte de puits par des cdbles d*alimentation ^lectrique. 

Dans sa forme naturellc, qui est cellc illustrde sur la figure 2, le diam^tre d 
du dispositif 1 est ]6gferement inf^rieur au diam^tre Do du tubing de production. 

Ce dispositif oomprend un mancfaon tubulaire 2, g6naralement cylindrique, 
35 en mat^riau souple et ^astique, par exemple en caoutchouc synth6tiqu6 (flastomfere). 
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Cc manchon pr6sente un al^ge central 21 qui est fermd ^ i'extr6mit^ 12 
(extr6mtt^ basse), dans lequel d6bouche ^ Pextrdmit^ oppos6e (en paitie haule) la tige 
tubiilaire 10» via ie raooord 1 1. 

A tttre indicatir, rtpaisseur de paroi du manchon 2 est comprise entre 5 et 

5 20 ram. 

En tntroduisant un fluide sous pression dans le canal 2l» on provoque une 
expansion radiale du manchon. 

Les caract^ristiques du mat^riau constituant le manchon et son ^saisscur de 
paioi sont choisies de telle sorte que le manchon ait la capacity, k I 'dtat gonfl^. d*aueindre 
10 au moins ie diamtee D du chemisage. 

Dans la paroi ext6neure de ce manchon 2 est creus6e une s^iie 
d^^idements annulaires - ou gorges - 22 r6gultferement r£parties sur toute la longueur du 
manchon. 

Dans le mode de realisation illustr6» oes ^videments ont une section 
15 rectangulatre dont la prcrfondeur correspond approximativement k la moiti^ de I'^paisseur 
du manchon. 

La dimension axiale a des ^dements 22 est sensiblement plus faible, par 
exemple moitid» de la valeur de leur dcaitementmutuel b. 

A titre indicattf. a est de Tonlre de 10 50 nun, tandis que b est de 1 'ordre 
20 de202t 100mm. 

La longueur totale L du manchon est choisie, bien entendu, en foncdon de 
la longueur du tron9on de chemisage k trailer. 

A titre indicatif* die est comprise entre 2 et 20 m^tre$. 

Les ^videments annulaires 22 sont garnis d'un mat6riau 3 qui est 
25 initialement souple, et ^galement. radialement expansible* mais qui est durcissable 
thermiquement et/ou chimiquement 

II s*agit de pr6f€rence d'une r^sine polym^risable sous Tefret de la 

chaleur. 

A rint^rieur de la parol du manchon 2 sont noy^ un ou plusieurs 
30 emoulements de fils chaufTants r£Krenc6s 20. Ceux-ci sont convenablement aliment^; en 
^nergte 61ectnque via les cdbles 100 mentionn6s plus haut 

II est ainsi possible de r^aliser la polymerisation dcs elements annulaires 3 
par effet Joule, la chaleur 6mise par les flls chauffants etant transmise k ces deroiers. 

Les fils 20 sont enioul6s au sein de la parol du manchon et selon une 
35 configuration qui ne contrarie pas Texpansion radiale du dispositif ; c*est le cas d'un 
enroulement heitooYdal, dont Texpansion radiale entnitne la r&luction du pas. 
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Le diam^tre exteme des ti6nents annulaires 3 est identique k celui des 
portions non 6vid6es du manchon 2. de sorte que Tensemble fonne we pi6ce cytindii- 
que. 

Sur cet ensemble est emmancfa^e une enveloppe filtrante 4. 
5 II s'agU d*un cylindre de faible ^paisseur, k parcn permeable mince et 

souple. ^galement susceptible de s'expanser radialement afln d*accompagnerrexpansion 
conjointe du manchon 2 et des ^l^ments annulaices 3. 

La porosity de Tenveloppe filtrante 4 est naturellement adapt^e k la 
granulom^trie des particules de sable que Ton souhaite airtter. 
10 A litre indicatif. sa largeur de maiiles est de i*ordie de quelques dixitaies 

demillimtees. 

L'envetoppe cylindrique 4 est constitude par exempie de ftls ou de fibres 
tressds ou tissds. 

Dans le mode de rfalisation illusird Ute scbdmatiquement sur la flguie 3, il 
15 s*agLt d*un txessage qui comprend deux sdries de fils ou de fibres entrecroisds 40.41: 

Chaque sdrie de fils ou de fibres est enioulde en hdUce, et les deux series 
ont une orientation inverse^ f ormant entre eUes un angte a. 

A ti tre indicatif la valeur de 1 'angle a est de 30 & 50* environ. 

Ce genre de structure tubulaire en nis ou en fibres tressds et entrelacds a la 
20 propridtd de pouvotr se ddfonner, par modiHcation de Tangle des deux series 40 et 41 , 
son expansion radiale entralnant une augmentation de Tangle a et un laccourcissement de 
sa longueur initiale. 

Ce phdnomtne se comprend aisdment k la comparaison des figures 3 et 4 ; 
sur cette demi^ figure, on a ddsignd par d* et I' respectivement le diam^tre (qui a 
25 augment^) et la longueur (qui a diminud) sous TeHet de la pression interne P qui a 
provoqud Texpansion de Tenveloppe 4. 

A titre indicatif, si on considbre les valeurs donndes pr6c6demment pour a 
le nouvel angle a* entre les deux s6ries de Tils ou de fibres 40 et 41 est de 1 'ordre de 80 ^ 
110* par exempie. 

30 Les fils ou fibres qui constituent le tressage de Tenveloppe 4 sont en 

matdriau quclconque, ayant des resistances mtfcaniques et anti-corrosives suffisantes pour 

convenir au condition requise d'opdration. 

On pout dter comme matdriaux appropri^ des fils mdtalliques, des fibres 

de carbone. des fibres de verre. ou des fibres de Kevlar. 
35 En rdrdrence aux figures 5 k 10, nous allons maintenant expliquer de 

quelle mani^re s'op^re la mise en place de Tenvel ppe filtrante k Tintdrieur du puits k 

I 'aide du dispositif qui vient d'are ddcrit d-dessus. 
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L*enveloppe 4 peut Btrt simplement emmanch^ sur ies 6I^ments 2 et 3« 
avec faible jeu, le frottement de 1 'enveloppe avec ses tidments 6tant suffisant pour assurer 
leursolidarisadon. 

II est possible dgEdement de prfvoir une fixation, par exemf^e par collage, 
S de Tenveloppe 4 sur Ies flteients annulaiies 3. 

Le dispositif 1 est desoendu dans le puits h travers le cubing de producdon 
T de diam6trc supdrieur, comme cela est illustrd sur la figure 5, le mouvement dc 
descente du dispositif dans le puits y 6tant symbolist par la fl^e P. 

Le dispositiT est ainsi amend dans la zone k traiter, position illustide sur la 

10 figute6. 

Un fluide sous pression est alors introdult ^ Tintdrieur du dtsposttif* 
comme illustrd par les filches P sur la figure 7. ce qui a pour eiTet de le gcmflen 

De pr6rdstnce» le gonflage se fait progitssivement d'une extr£nut6 i I 'autre 
du disposidf , et plus prddsdmcnt de I 'exirdmitd 12 en direcdon de I 'autre extr6micd» c*est 
15 & dire dubas vers lehauL 

Une disposition particulite peut 6tre pr6vue dans le manchon 2 pour que 
le gonflage se fasse progressivement du bas vers le haut 

Un arrangement de ce type fait I'objet de la demande de brevet 
FR-A-2 737 S33. au nom de la demanderesse ; selon ce document, auquel on pouira se 
20 reporter au besoin» une sdrie de bagues de contention frangible gamissant le manchon 
assure laprogressivitd du gonflage en direction axiale. 

Ainsi, le manchon 2, ainsi que les dldments annulaires 3 qu'il porte, va, en 
se dilatant, fencer I 'envdoppe 4 k s^appliquer inttmement centre la face interne de la paroi 
du chemisage C, y compris en regard des trous A. 
25 La figure 8 rqjrfsente 1 'ensemble en fin de gonflage ; comme dijk dit, en 

raison de TexpansicHi radiale du dispoatif, il en rdsulte dgalement une compression 
axiale, c'cst h dire une diminution de longueur. D'autres disposiUfs peuvent permettre 
une expansion radiale sans diminution de longueur. 

Par suite de la structure tress6e de Tenveloppe filtrante, cdle-ci **accompa- 
30 gne** le dispositif dans son raccourcissement 

Alors que le dispositif est maintenu sous la pression interne P, on proc^e 
k la polymerisation des ei6ments aimulaires 3. Ce traitement de durcissemenl est op^r^ 
thermiquement, par cf fet Joule, par alimentation en courant 6lectnque de fils chauffants. 

Une fois que le traitement thermique a 6x6 accompli, on d^gonfle le 
35 manchon 2 par mise sous expression interne symbolist par la fl^e Q sur la figure 9. 
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Lc manchon se rdtracte done radialement, ct il se d^lidarise des dements 
annuiaires 3 devenus rigides. Ces demiers restenl en place, ainsi que Teoveloppe Hltrante 
4, qui reste adh^rer^ la face interne de la paroi cylindrique du chemisage C. 

Le manchon ainst d^pouilK peut ainsi €tie ators letiri par traction vers la 
5 surface, qui est symbolist par la fl6che Z sur la figure 9. 

II reste par consequent k rint^rieur de la zone concemdc du chemisage C 
un nitre form^ d*une enveloppe 4 maintenue en place par les anneaux 3 (cf. Tigure 10). 

Au cours de Pexploitation subs6quente du puits. les hydrocarbures 
peuvent passer h travers le filtre dans les zones de Tenveli^ qui ne se trouvent pas en 
10 regard des <l6inents 3. Au contraire. les particules de saUe sont aireifes, et restent it 
Textfrieur. 

Comme les zones imperm^les (oonespondant aux dements annuiaires 3) 
ont unc surface sensiblemcnt plus faiUe que les zones penn6ables (plages expos^es de 
I 'enveloppe 4), le processus global d*extraction, et en particulier le d6biu n*est pas af fect6 
15 en pradque par la presence dece nitre. 

Danslavarianteillustrdesurlesngures 11 et 12,renvelopperiltranten*est 
■ pas dilatable par €iasticit6 en diDectionradiale;cependantelle peut sed^loyer. 

Cette enveloppe, d^ign^ 4\ est form6e d*une feuille semi-rigide en 
forme de grille qui est enroulfe pour oonstituer im c^indre non fenn6. Les deux rives 
20 longitudinales de ce cylindre se chevauchent largement k V€Ui initial, ce qui permet 
'"rouvcnure" du cylindre sous Teffet d*unc pression interne comme illustr^ h la figure 12. 

Sur la variante de la figure 13, le filtre 4** est constitu^ de plusieurs 
portions dc feuilles 40' semi-rigides, qui ont la forme d'arcs de cylindre se chevauchant 
partiellement k la manifere de tuiles. L*une des rives de chacune des feuilles 40", 
25 correspondant k une g6iftatrice, est ftxit aux dl6nents 3 (dont un seul est visible sur la 
figure). 

Les rives opposte sont Hbrcs. 

On comprend que gr&ce k cette disposition, sous Teffet de la pression 
interne le recouvrement des diff^rentes Teuilles 40" va diminuer, {'expansion de 
30 1 'ensemble restant possible. 

Les feuilles 40" sont par exem{4e perfor6es par une multitude de petits 
trous qui constituent les ouvertures du filtre. 

II va de sc»t que les feuilles 40*' pourraient t\it constitutes par des grilles 
similatres k la feiulle 4* des figures 1 1 et 12, et inversement 
35 La pdym&isation des d6ments annuiaires 3 n'est pas r&disde n6cessaire- 

ment par effet Joule. Elle pourrait "tre obtenue en utilisant, pour le gonfiage du manchon, 
un liquide chaud apte k transmettre des calories auxdits £l6ments. 
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De plus, rinvenlion s^adresse ausst & des dements polym^risables 
autrcment que par vde thennique, en particulter par vote chimique. Pour oela il suffit 
d'^uLper le dispositif de moyens pour provoquer le durcissement in situ desdits 
dtoents, par apport i^piopri^ d*un rfactif. 
5 Dans le mode dc r^aiisaiion illustre sur la figure 14. Tenvelc^pe filtrante 

est constitute de plusieuis trcn9ons (manchons) ind6pendants, dent deux - r6F£renc6s 4a, 
4b - sont reprdsent^. lis sont placds bout & bout, lews zones d*extr€mit6 chevauchant les 
dlfments annulaires 3. 

Grfice 2t cette disposition, I'expansion radiale des nnonfons 4a, 4b,... ne 
10 n6cesstte pas leur contraction axiale coocomitante & celle du manchon 2 ; aiiksi, si la 
Structure desdits tron9ons ne permet pas leur raccourcissement axial, on observe 
simplement une rfduction de r^cartement (espace libre) s^Muant deux tron;ons voisins 
au niveau des dements annulaires 3. 

Cette configuration de Tenveloppe en {dusieurs parties distinctes est 
15 possible qudle que soit sa structure. Eile s'applique notamment aux modes de realisation 
des figures 11 ou 13. Le fait que I'envdoppe sdt tnteirompue en regard des 616ments 
annulaires D*est pas gBnant, ces zones 6tant de toute mani^ impenn6ablcs. 

L'inventicHi pent dgalement s'iq>pliquer k d'autres puits que p6troliers, en 
particulier k des puits de gaz ou d*eau. 



20 
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REVENDICATIONS 

1 . Dispositir de mise en place d*une envdoppe filtrante & Tincfrieur d*un 
puits, caFact6ris6 par le fait qu*ll comprend : 

• un manchon tubulaire sou|de et gonnable (2), ladialement expansible 
sous Teffet d*une pression interne (P) g6n£r6e par un flutde ; 
5 - une s^rie d'd^ments annulaires (3) ^galement expansibles radialement et 

qui entourent ledit manchon (2) en ^tant 6cBii6s les uns des autres, ces ^16ments (3) ^tant 
ocHistitu^ en une maiito initialement souple, mais durdssable par poiymdrisation ; 

- une enveloppe filtrante tubulaire (4). entourant la sdrie d'dl6ments 
annubdies (3). et fgalement e3q)an»ble radialement ; 
10 - des moyens pour polymMser lesdits figments annulaires (3) lorsque le 

manchon est gonfld ; 

ledit manchon dtant d6tachable de I 'enveloppe Altrante (4) e;t des 6Idments 
annulaires (3) polymdris^, apr^ ddgonflage. 

2. Dispositir selon ia revendication 1» caractdrisd par le fait que lesdits 
15 fldments (3) sont polymdrisables k chaud par effet Joule, au moyqn de resistances 

chauH'antes (20) noy6es dans le manchon (2). 

3. Dispositif scion Tune des revendications 1 ou 2, caractdrisd par le fait 
que lesdits €i6mtnts annulaires (3) sont log^ dans des gorges (22) m6nagdes dans la 
parol exteme du manchcm (2), 1 *cnsemble ayant une fonne cylindrique. 

20 4. Dispositif selon Tune des revendications 1 it 3. caractfrisd par le fait 

que I 'tomement mutuel (b) des 616ments annulaires (3) est sensiblement sup6rieur h leur 
dimension axiale (a). 

5. Dispositif selon Tune des revendications Ik 4, caractdrisd par le fait 
que I'cnvcdoppe filtrante (4) est fonnte de flis tresses (40, 41) qui autorisent sa retraction 

25 axiale au cours de son expansion radiale. 

6. Dispositif selon Tune des revendication 1^4, caTBCt6ns£ par le fait que 
Tenveloppe filtrante (4*) est constitute d*une feuille souple et permeable, enroulde sur 
eUe-mfime poar fonner un tube non fennd 

7. Dispositif selon Tune des revendications 1^4, canict6ris6 par le fait 
30 que Penveloppe filtrante (4**) est constitute de plusieurs feuilles souples et penndables 

(40**) qui sont cinirtes ei fixdes k la pdrii*6rie des ditments annulaires (3) de fagon k se 
recouvrir partidlement k la maniire de tuiles. 
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8. Dispositif scion Tune des revendications Ikl, caiactdris^ par le fait 
que Tenveioppe nitrante est subdivis6e en plusieurs tronfons ind6pendants (4a, 4b...) 
plac^ bout k bout, ec dont les zones d'extr^mit6 chevauchent lesdits 6l6ments annulaires 
(3). 
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(54) TiUe: DEVICE FOR INSTALLHSIG A FILTERING COVER INSIDE A WELL 



(57) Abstract: 



The invention concerns a device characterized in that it comprises: a flexible and inflatable tubular sleeve (2), radially expandable 
by the effect of an internal pressure (P) generated by a fluid; a series of ring-shaped elements (3) likewise radially expandable and 
enclosing said sleeve (2) while being spaced from each other, said elements (3) being made of an initially flexible material, but capable 
of being hardened by polymerization; a tubular filtering cover (4) enclosing the series of ring-shaped elements (3), and also radially 
expandable; means for polymerizing said ring-shaped elements (3) when the sleeve is inflated; said sleeve being detachable from the 
filtering cover (4) and from the polymerized ring-shaped elements (3), after it has been deflated. The invention is useful for installing a 
filter in a well, in particular an oil well, to prevent the inflow of sand particles into the well. 
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DEVICE FOR INSTALLING A FILTERING COVER INSIDE A WELL 

The present invention concerns a device for installing a filtering cover inside a well, particularly 
an oil well, and more specifically inside the well reinforcement lining. 

In a production oil well, in the underground region that contains the hydrocarbons — commonly 
called •'reservoir*' — ikt casing that constitutes the wall of the well has perforations through which the 
hydrocarbons can penetrate inside the well. 

They are then carried to the surface (wellhead) through tubing that is coaxial with the casing and 
of smaller diameter. 

The centering and sealing of this tubing— vrtiich heremafler will be called ''production 
tubing*' — ^in the casing are acco^^>lished by means of a seal, commonly called by the Fngiish term 
'•packer." 

It is rather common for particles of sand to be carried by the liquid hydrocarbons from the 
reservoir into die well, through die perforations in the casing. 

This is particularly true where unconsolidated sandstone reservoirs are concerned, reservoirs with 
little cementing or depth. 

This can also occur with wells that have a high flow rate, or when there is an inflow of water due 
to the depletion of the reservoir, as well as for other reasons. 

The transfer of sand into the well causes significant problems at the engineering level, because it 
presents a risk of blocking the well and failure of the downhole equipment, which obviously results in low 
productivity. 

In addition, the particles of sand cause an erosion of the different materials used, which increases 
the maintenance costs for die well. 

To resolve diis problem, the use is known of metal filter screens that arc installed either before die 
well goes into production, or afterwards when die aging well begins to produce sand. 

In construction, the outside diameter of these filter screens is close to the inside diameter of the 
wall to be treated. 

When the filter screens are installed before die well goes into production, they are included in the 
architecture of die well. Their installation dierefore generally does not pose any problem, because this is 
done before the installation of the production tubing. 
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The present invention does not seek to replace these known techniques. 

When the filter screens have to be positioned after production has begun, the problem becomes 
more complex. Indeed, wells often have not been designed to receive this type of equipment, and the small 
diameter of the production tubing prevents the installation of the filter screen unless it is pulled out. 

In addition, wells are generally not rectilinear, which makes it difficult to lower long, fragile metal 
filter screens. 

It is quite obvious that the interior and exterior dimensions of these metal filter screens prohibit 
any installation of one filter screen through an already^installed filter screen, which severely limits their 
use. 

The present invention seeks to resolve these difficulties by proposing a device for installing a 
filtering cover inside the casing, the device being so designed that the installation can be done through the 
production tubing, and when applicable, through fihcrs that are already in place. 

This objective is achieved, according to the invention, due to the fact that the device is con^osed 

of: 

- a flexible and inflatable tubular sleeve diat is radially expandable by the effect of an internal 
pressure generated by a fluid; 

- a series of ring-shaped elements likewise radially expandable and enclosing said sleeve while 
being axially spaced from each other, said elements being made of an initially flexible material, but capable 
of being hardened by polymerization; . ■ 

- a tubular filtering cover — ^which may be con^osed of several independent sections— enclosing 
the series of ring-shaped elements, and also radially expandable; 

- means for polymerizing said ring-shaped elements when the sleeve is inflated; 

said sleeve being detachable from the filtering cover and from the polymerized ring-shaped 
elements, after deflation. 

Moreover, according to a number of additional, non-limiting characteristics of the invention: 

- said elements can be polymerized by the Joule effect, by means of heating resistances embedded 
in the sleeve; 

- said ring-slu4)ed elements are seated in grooves made in the outer wall of the sleeve, the 
assembly having a cylindrical shape; 

- the mutual separation of the ring-shaped elements is appreciably greater than Aeir axial 
dimension; 



wo 99/25951 



FCT/FR98/02352 



- the filtering cover is fonned from braided wires that allow its axial retraction when it is radially 
expanded; 

- the filtering cover is conq^osed of one or more flexible and permeable sheets that are rolled up to 
form a tube that is not closed; 

5 - the filtering cover is conq)osed of several flexible and permeable sheets that are curved and 

attached to the periphery of the ring-shaped elements in such a way as to be partially overlapped, like 
roofing tiles. 

- the filtering cover is subdivided into several independent sections placed end to end, and the end 
areas of which overlap said ring-shaped elements. 

10 Other characteristics and advantages of the invention will appear firom the description and the 

appended drawings which represent, sixxq)ly by way of non-limiting exan^les, possible embodiments 
hereof 

In the Figures: 

- Figure 1 is a diagranmiatic view, in axial cross section, of an oil well that is to have a filtering 
15 cover installed in it; 

- Figure 2 represents, again in axial cross section, a device according to the invention; 

- Figiures 3 and 4 represent, very diagrammatically, the filtering cover with which the device of 
Figure 1 is provided, respectively before and after its radial expansion; 

- Figures 5 to 10 are diagrams representing the different steps in installing, the filtering cover in 
20 the well by means of this device; 

- Figures 11 and 12 represent in perspective, very diagrammatically, a first variant of the cover, 
respectively in the radially unexpanded and expanded state; 

- Figure 13 is a view similar to that of Figure 1 1, which represents a second variant of the filtering 

cover; 

25 - Figure 14 is an axial, semi-cross-sectional view that shows one possible embodiment of the 

cover, conq}osed of several independent sections. 

In Figure 1, C is used to designate die casing of the well, T is the production tubing, OH is the 

packer which ensures its centering in the well, TP is the wellhead where the surface equipment is located, 

and R is the reservoir, that is, die underground area in which the hydrocarbons to be extracted are located. 
30 At the level of the reservoir, the casing C has a multitude of perforations A through which the 

hydrocarbons enter the well, as symbolized by the arrows i. 
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When a problem of inflow of sand occurs, it is desirable to fit a filter to the portion of the casing 
located in that area, in order to prevent the passage of sand particles through the perforations A. 

Of course, the porosity of the filter should be adapted to the grain size of the sand. 

The casing C and the production tubing P are, for example, cylindrical steel pipes. 
5 The diameter D of the casing is appreciably greater than the diameter Do of the production tubing. 

By way ofexan^le, Doisbetween 50 and 110 mm, while D is between 54 and 160 mm. 

The objective of the invention is to fit a filtering element to the portion of the casing situated at the 
reservoir R without having to remove the production tubing T. 

The device represented in Figure 2 allows this operation to be carried out. 
10 This device, referenced as 1, is generally cylindrical in shape, with one ogive-shaped free end 12. 

This is the end that is intended to be sent toward the bottom of the well when the device is used. 

The device is attached to the end of a control shaft 10 by means of a connection device 11. 

The shaft 10 is tubular and is capable of feeding a liquid under pressure, for exanq>le the water 
and/or hydrocarbons punned in the well, into die interior of the device, and more specifically into the 
1 5 interior of the hollow sleeve 2 diat will be described later. 

In one possible embodiment, die fimction of the shaft 10, which reaches up to the wellhead, is to 
guide the device when it is lowered or raised, to feed a liquid under pressure firom the surface to the interior 
of the device, and it has cables for supplying electricity. These are symbolized by a dashed line referenced 
100. Their function will be explained later. 
20 According to one variant, the shaft 10 can be connected to a suitable tool that allows the liquid 

from the well to be punned to the interior of the device, said tool itself being connected to the wellhead by 
cables for si^pplying electricity. 

In its natural form, which is illustrated in Figure 2, the diameter d of the device 1 is sUghtly less 
than the diameter Do of the production tubing. 
25 This device is con^psed of a tubular sleeve 2, generally cylindrical, of flexible and elastic 

material, for example of synthetic rubber (elastomer). 
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This sleeve has a central bore 21 that is closed at the end 12 (lower end), into which bore the 
tubular shaft 10 discharges at the opposite (i^Tper) end via the connection 11. 

By way of exan^le, the wall thickness of the sleeve 2 is between 5 and 20 mm. 

The introduction of a fluid under pressiire into the channel 21 causes a radial expansion of the 

sleeve. 

The characteristics of the material of which the sleeve is made and its wall thickness are selected 
so that the sleeve has the ability, in the inflated state, to reach at least the diameter D of the casing. 

In the outer wall of this sleeve 2 a series of ring-shaped recesses — or grooves — ^22 is made, which 
are regularly spaced along the full length of the sleeve. 

In the illustrated embodiment, these recesses have a rectangular section the depth of which 
corresponds approximately to one-half of the thickness of the sleeve. 

The axial dimension a of the recesses 22 is appreciably less, for exan:q)le one-half, of the value of 
their mutual separation b. 

By way of example, a is on the order of 10 to 50 mm, while b is on the order of 20 to 1 00 mm. 

The total length L of the sleeve is selected, of course, based on the length of the section of casing 
to be treated. 

By way of exanq)le, this is between 2 and 20 meters. 

The ring-shaped recesses 22 are fitted with a material 3 that is initially flexible as well as radially 
expandable, but which is thermally and/or chemically curable. • 
Preferably, this is a resin that can be polymerized under the effect of heat. 

Inside the wall of the sleeve 2 are embedded one or more coils of heating wire referenced as 20. 
They are appropriately supplied with electrical energy by the above-mentioned cables 100. 

Thus the polymerization of the ring-shaped elements 3 can be achieved by the Joule effect, the 
heat emitted by the heating wires being transmitted to said elements. 

The wires 20 are coiled inside the wall of the sleeve, using a configuration that does not hinder the 
radial expansion of the device; such is die case of an helicoidal coil, the radial expansion of which results in 
the reduction of the pitch. 
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The outside diameter of the ring-shaped elements 3 is identical to that of the non-recessed portions 
of the sleeve 2, so that the assembly forms one cylindrical part 
A filtering cover 4 is force-fitted on to this assembly. 

This is a cylinder of slight thickness, with a thin and flexible permeable wall, also capable of being 
radially expanded in order to accompany the simultaneous expansion of the sleeve 2 and the ring-shaped 
elements 3. 

The porosity of the filtering cover 4 is of course adapted to the grain size of the sand particles to 
be filtered out. 

By way of example, the mesh size is on the order of a few tenths of millimeters [sic]. 

The cylindrical cover 4 is con^sed, for exanq>le, of braided or woven wires or fibers. 

In the embodin^nt illustrated very diagrammatically in Figure 3, it is a braiding con^>05ed of two 
series of interlaced wires or fibers 40, 4 1 . 

Each series of wires or fibers is helically coiled, and the two series have a reverse orientation, 
forming between them an angle a. 

By way of exanq)le, the value of the angle a is approximately from 30"* to 50*". 

This type of tubular structure made of braided and interlaced wires or fibers has the property of 
being able to be deformed, by changing the angle of the two series 40 and 41, its radial expansion causing 
an increase of the angle a and a shortening of its initial length. 

This phenomenon is easily understood by conq)aring Figures 3 and 4. In Figure 4, d* and V are 
used to designate, respectively, the diameter (which has increased) and the length (which has decreased) 
due to the effect of the internal pressure P that has caused the esqiansion of the cover 4. 

By way of exanq)le, taking the values given previously for a, the new angle a* between the two 
series ofwires or fibers 40 and 41 is on the order of SO** to 1 10^ for exan^le. 

The wires or fibers that conqjrise the braiding of the cover 4 are con9X)sed of any material, having 
sufficient mechanical strength and corrosion resistance to meet the required operating conditions. 

Appropriate materials could be metal wires, carbon fibers, glass fibers, or Kevlar fibers. 

In reference to Figures 5 to 10, we will now explain how the filtering cover is installed in the well 
using the device that has just been described above. 
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The cover 4 can sing)ly be force-fit onto the elements 2 and 3, with little clearance, the friction of 
the cover with these elements being sufficient to ensure that they are solidly attached to each other. 

It is also possible to attach, for exan^le by gluing, the cover 4 to the nng-shaped elements 3. 

The device 1 is lowered into the well through the production tubing T of larger diameter, as 
illustrated in Figure 5, the descending movement of the device in die well being symbolized by the arrow 
F. 

The device is ^us taken to the zone to be treated, the position illustrated in Figure 6. 
A fluid under pressure is then introduced into the device, as illustrated by the arrows P in Figure 7, 
which inflates it. 

Preferably, die inflation is done progressively from one end to tiie other of the device, and more 
specifically from the end 12 toward the other end, that is, from bottom to top. 

A special arrangement can be provided in the sleeve 2 so that the inflation is done progressively 
from bottom to top. 

An arrangement of this type is the subject of patent application FR-A-2 737 533, in this 
applicant's name. According to this document, to which reference may be made if needed, a series of 
breakable constraining rings fitted on the sleeve ensure ihe progressive inflation in the axial direction. 

Thus, the sleeve 2, as well as the ring-shaped elements 3 it carries will, when expanding, force the 
cover 4 to be applied tightly against the inner fece of the wall of flie casing C. feeing the holes A. 

Figure 8 represents the assembly when inflation is finished. As ahready mentioned, because of the 
radial e;q)ansion of the device, there is also an axial compression, that is, a decrease in length. Other 
devices can allow a radial expansion without decreasing in length. 

As a result of the braided structure of the filtering cover, said cover "accompanies" the device 
when it becomes shorter. 

While the device is held under the internal pressure P, the ring-shaped elements 3 are cured. This 
hardening treatment is done fiiermally through the Joule effect, by supplying heating wires with electrical 
current. 

Once the heat treatment has been conpleted, the sleeve 2 is deflated by release of the internal 
pressure, symbolized by the arrow Q in Figure 9. 
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The sleeve is thus radially retracted and detaches firom the ring-shaped elements 3 that have 
become rigid. Said elements remain in place, along with the filtering cover 4, which remains adhered to the 
inner face of the cylindrical wall of the casing C. 

The sleeve, thus stripped of these elements, can be withdrawn by pulling it to the surface, which is 
5 symbolized by the arrow Z in Figure 9. 

As a result, a filter formed from a cover 4 and held in place by the rings 3 (cf. Figure 10) remains 
inside the area of concern in the casing C. 

During the subsequent operation of ibs well, the hydrocarbons can pass through the filter into the 
areas of &e cover that are not opposite the elements 3. On the other hand, the particles of sand are stopped 
10 and remain outside. 

Since the inq)ermeable zones (corresponding to the ring-shaped elements 3) have an appreciably 
smaller surface area than the permeable zones (exposed sections of the cover 4), the overall extraction 
process, and in particular the flow rate, is practically not affected by the presence of this filter. 

In the variant illustrated in Figures 1 1 and 12, the filtering cover is not expandable by elasticity in 
1 5 the radial direction; however, it can be deployed. 

This cover, designated as 4\ is formed firom a semi*rigid sheet in the form of a screen that is rolled 
up to form a cylinder that is not closed. The two longitudinal edges of this cylinder broadly overlap in the 
initial state, which allows the cylinder to be "opened" under the effect of an internal pressure as illustrated 
in Figure 12. , . 

20 In the variant of Figure 13, the filter 4" is composed of several portions of semi-rigid sheets 40', 

which are formed into arcs of cylinder that partially overlap like roofing tiles. One of the edges of each of 
the sheets 40", corresponding to a generating line, is attached to the elements 3 (only one of which is 
visible in the figure). 

The opposite edges are fiee. 

25 As a result of fiiis arrangement, under the effect of the internal pressure die overlapping of the 

different sheets 40" will decrease, while the expansion of the assembly is still possible. 

The sheets 40" are, for example, perforated by a multitude of small holes that constitute the 
openings of the filter. 

It is obvious that the sheets 40" could be composed of screens similar to the sheet 4' of Figures 1 1 
30 and 12, and vice versa. 

The curing of the ring-shaped elements 3 is not necessarily done by the Joule effect. It could be 
obtained by using, for the inflation of the sleeve, a hot liquid capable of transmitting calories to said 
elements. 
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Moreover, the invention als c ncems elements that are curable by means other than heat, in 
particular by chemical means. In this case, the device sinq)ly is equipped with means to cause the hardening 
in situ of said elements by providing a reagent. 

In the embodiment illustrated in Figure 14, the filtering cover is conqiosed of several independent 
5 sections (sleeves), two of which— referenced 4a, 4b — are represented. They are placed end to end, the areas 
of their ends overlapping the ring-shaped elements 3. 

As a result of this arrangement, the radial expansion of the sections 4a, 4b,. ..do not need their 
axial contraction concomitant with that of the sleeve 2. Thus, if the structure of said sections does not allow 
their axial shortening, there is sinq>ly a reduction of the spacing (firee space) separating two adjacent 
10 sections at the ring-shaped elements 3. 

This configuration of the cover in several distinct parts is possible regardless of its structure. It 
applies in particular to the embodiments of Figures 11 or 13. The fact that the cover is intermpted facing 
the ring-shaped elements is not a problem, because these areas are inpermeable. 

The invention can also apply to wells other than oil wells, in particular gas or water wells. 
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CLAIMS 

1. Device for installing a filtering cover inside a well, characterized by the fact that that it is 
composed of: 

- a flexible and inflatable tubular sleeve (2) that is radially e^qiandable by the effect of an intenial 
pressure (P) generated by a fluid; 

- a series of ring-shaped elements (3) likewise radially expandable and enclosing said sleeve (2) 
while being axially spaced from each other» said elements (3) being made of an initially flexible material, 
but capable of being hardened by polymerization; 

- a tubular filtering cover (4) enclosing the series of ring-shaped elements (3), and also radially 
expandable; 

- means for polymerizing said ring-shaped elements (3) when the sleeve is inflated; 

said sleeve being detachable from the filtering cover (4) and from the polymerized ring-shaped 
elements (3), after deflation. 

2. Device according to claim 1 , characterized by the fiwrt that said elements (3) can be polymerized 
by the Joule effect, by means of heating resistances (20) enibedded in the sleeve (2). 

3. Device according to either of claims 1 or 2, characterized by the fact that said ring-shaped 
elements (3) are seated in grooves (22) made in the outer wall of the sleeve (2), the assembly having a 
cylindrical shape. . . 

4. Device according to any of claims 1 to 3, characterized by the fact that the mutual separation (b) 
of the ring-shaped elements (3) is appreciably greater than their axial dimension (a). 

5. Device according to any of claims 1 to 4, characterized by the fact that the filtering cover (4) is 
formed from braided wires (40, 41) that allow its axial retraction when it is radially expanded. 

6. Device according to any of claims I to 4, characterized by the fact that the filtering cover (4') is 
composed of a flexible and permeable sheet rolled up to form a tube that is not closed. 

7. Device according to any of claims 1 to 4, characterized by the fact that the filtering cover (4") is 
composed of several flexible and permeable sheets (40") that are curved and attached to the periphery of 
the ring-shaped elements (3) in such a way as to be partially overl^jped, like roofmg tiles. 
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8. Device according to any of claims 1 to 7, characterized by the fact that the filtering cover is 
subdivided into several independent sections (4a, 4b...) placed end to end, and the end areas of which 
overlap said ring-shaped elements (3). 
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